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GAS SAFETY VALVE 



B^^ f-K^pnTTTvn of TTTF TNVF.NTTON 

The present invention relates to a gas safety valve and more particularly, to 

5 a gas safety valve capable of sensing a gas pressure diflFerence in a gas pipe 
produced upon gas leakage from gas equipment to thereby generate a visual and 
audible alarm on the outside of the valve, whereby the safety checking for the gas 
equipment and instrument is necessarily and automatically achieved before the use 
of gas, thereby ensuring the use of gas in a more safe manner 

IQ Generally, an intermediate valve, which serves to allow and stop the supply 

of gas to gas equipment, is legally installed at home or business places using the 
gas. In order to sense whether the gas leaks, conventionally proposed two methods 
are as follows: First, covering a soapy water on the gas equipment and instrument, 
for example, on the connection portion of the interaiediate valve and the pipe; and 

15 Second, installation of a separate gas sensing device. In case of covering the soapy 
water, the following problems are arisen: First, a gas user should carefully check 
the whole portion of the gas equipment and instrument at any time; and Second, it 
is impossible to sense whether the gas leaks up to the ulterior of the gas instrument 
in an accurate manner. On the other hand, in case of installing the separate gas 

20 sensing device, tlae following problems are arisen: First, the price of the device is 
very expensive; Second, the device should operate xmder the condition where 
leaking gas concentration is over a predetermined value; and Third, its malfunction 
and function deterioration occur due to exhaust gas, dust, moisture and the like. 



25 <sTTMiVf AttV OF THF TN VF.NTTON 

It is, therefore, an object of the present invention to provide a gas safety 
valve capable of sensing a gas pressure difference in a gas pipe produced upon gas 

1 
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leakage from a gas equipment to thereby generate a visual and audible alarm on the 
outside of the valve, whereby the safety checking for the gas equipment and 
instrument is necessarily and automatically achieved before the use of gas, thereby 
ensuring the fundamental prevention of gas accidents. 
5 To attain this and other objects of the present invention, there is provided a 

gas safety valve which is provided with a normal pressure space into which a 
reference normal pressure is contained, the reference normal pressure being 
inputted whenever the valve is opened and closed, for comparing gas pressure 
varied within a pipe by an accidental cause such as for example gas leakage from 

10 gas equipment and instrument, the input of a high pressure gas and the like with the 
reference normal pressure and sensing whether the gas leaks, based upon the 
compared result, whereby it can sense gas pressure difference between the normal 
pressure within the normal pressure space and the gas pressure within the gas pipe^ 
compare the normal pressure and the gas pressure newly inputted, and sense the 

15 variation of the gas pressure when the gas is cut off by a fuse coke and generate an 
alamung with lighting and sound. 

Ttl^Tirir TIVSrttfffTTON OF TTTV. TIR AWTNOS 

Fig. 1 is a top view illustrating a first embodiment of the present invention; 
20 Fig, 2 is a sectional view illustrating the internal construction according to 

the first embodiment of the present invention; 

Fig. 3 is a top view illustrating the gas safety valve according to the first 
embodiment of the present invention; 

Fig. 4a is a top view illustrating the constmction of a lever of a secondary 
25 valve and a display panel of the gas safety valve according to the first embodiment 
of the present invention; 

Fig. 4b is a rear view of Fig. 4a; 
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Fig. 4c is a sectional view illustrating the installation construction of the 
display panel of the gas safety valve according to the first embodiment of the 
present invention; 

Fig. 5 is a sectional view illustrating the internal construction of the gas 
5 safety valve according to the first embodiment of the present invention; 

Figs, 6a to 6e are exemplary views illustrating the operation state of a 
secondary lever according to the first embodiment of the present invention; 

Fig. 7a is an exemplary view illustrating the rotation state of a primary 
lever by 45° according to the first embodiment of the present invention; 
IQ Fig. 7b is a sectional view illustrating the valve at the state in Fig- 7a; 

Fig. 8a is an exemplary view illustrating the rotation state of the primary 
lever by 90° according to the first embodunent of the present invention; 

Fig. 8b is a sectional view illustrating the valve at the state in Fig. 8a; 

Fig. 9 illustrates the circuit construction according to the first embodiment 

15 of the present invention; 

Fig. 10 is a top view illustrating a second embodiment of the present 

invention; 

Fig. 11a is a sectional view illustrating the internal construction according 
to the second embodiment of the present invention; 
20 Fig. lib illustrates the construction of a main gear (a primary ball) and a 

sub-gear (a secondary ball) according to the second embodiment of the present 
invention; 

Fig. 11c is an exemplary view illustrating the rotation state of the main gear 
by 45 according to the second embodiment of the present invention; 
25 Fig. 1 Id is an exemplary view illustrating the rotation state of the main gear 

by 90° according to the second embodiment of the present invention; 

Fig. 12a is a top view illustrating the gas safety valve according to the 
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second embodiment of the present invention; 

Fig. 12b is a perspective view illustrating a second reed switch according to 
the second embodiment of the present invention; 

Fig. 13a is an exploded perspective view illustrating an expansion member 
according to the second embodiment of the present invention; 

Fig. 13b is an assembled perspective view of Fig. 13a; 

Fig. 14 is a sectional view illustrating the gas safety valve according to the 
second embodiment of the present invention; 

Fig. 15 is a sectional view illustrating the rotation state of the lever by 67.5** 
according to the second embodiment of the present invention; 

Fig. 16 is a sectional view illustrating the rotation state of the lever by 90® 
according to the second embodiment of the present invention; 

Fig. 17 illustrates the circuit constraction according to the second 
embodiment of the present invention; 

Fig. 1 8 is a sectional view illustrating an internal pressure tank according to 
the second embodiment of the present invention; 

Fig. 19 is a sectional view illustrating the valve where the internal pressure 
tank as shown in Fig. 18 is installed; 

Figs. 20 to 23 are sectional views illustrating the gas safety valve according 
to a third embodiment of the present invention; and 

Fig. 24 illustrates the installation of peripheral instruments relative to the 
gas safety valve according to the preferred embodiments of the present invention. 

Now, an explanation of the configuration of a gas safety valve according to 
a first embodiment of the present invention will be hereinafter discussed with 
reference to the accompanying drawings. 
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Figs. 1, 2 and 5 illustrate the gas safety valve according to the first 
embodiment of the present invention. The gas safety valve includes a primary 
valve 10, a secondary valve 20, a printed circuit board 30, a case 40 and a display 
panel 50, 

5 The primary valve 10 is provided with a gas inlet pipe on the upper portion 

thereof and a connection pipe 14 for connecting with the secondary valve 20 on the 
' lower portion thereof And, the primary valve 10 forms a vertical passage in the 
interior thereof, in which a primary ball 13 for allowing/stopping the flowing of 
gas within the gas inlet pipe to the secondary valve 20 is assembled. The primary 

10 ball 13 is assembled by means of a bolt with a primary lever 11 disposed on the 
outer wall of the primary valve 10 and operates in the same direction as the 
primary lever 1 1 as the primary lever 1 1 works. The primary lever 1 1 is formed as 
an integral body with a primary sector gear 12 on the lower portion of the left side 
thereof, and a first magnet 15 is buried and assembled on the primary sector gear 

15 12. The first magnet 15 is positioned on the horizontal center line of the primary 
lever 13 and at the same time, adjacent to the outer peripheral surface of the 
primary lever 13. 

The secondary valve 20 is of a substantially cylindrical shape, where a 
vertical passage and an operating space 24a are arranged in parallel left and right. 

20 The vertical passage has the same center as the primary valve 10 and is coupled 
with an outlet 23 e at the end portion thereof. Also, a secondary ball 23 having the 
same shape and size as the primary ball 13 is assembled on the vertical passage of 
the secondary valve 20, for allowing/stopping the flowing of gas through the 
primary valve 10 to the outlet 23e. 

25 The secondary ball 23 is assembled by means of a bolt with a secondary 

lever 2 1 disposed on the outer wall of the secondary valve 20 and operates in the 
same direction as the secondary lever 21 as the secondary lever 21 works. Also, the 
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secondary ball 23 is disposed in the interior of the vertical passage thereof by 
means of a stop nut 23 d which is screw-coupled to the lower portion of the vertical 
passage thereof. The secondary lever 21 is formed as an integral body with a 
secondary sector gear 22 on the left side thereof, which is gear-coupled to the 
5 primary sector gear 11, as shown in Fig. 3. The operating space 24a is disposed in 
the interior of a bellows housing 24, and the vertical passage and the operating 
space 24a communicate with each other by virtue of two horizontal passages 20a 
and 20b. The horizontal passage 20a is formed adjacent to the lower end of the 
connection t)ipe 14, and the horizontal passage 20b is formed adjacent to the upper 

10 end of the .det23e. 

Also, a bellows 24c and a spring 24g are disposed in the operating space 
24a The bellows 24c is formed as an integral body with a fitting cylinder 24d on 
the upper portion thereof. The fitting cylinder 24d is formed as an integral body 
with a locking protrusion 24h having the larger diameter than that of the fitting 

15 cylinder 24d on the end portion thereof The locking protrusion 24h is adapted to 
be locked to a locking projection 24b formed on the bellows housing 24. The 
fitting cylinder 24d is assembled with a substantially cylindrical packing 24f on the 
itmer peripheral surface thereof, with a consequence that the fitting cylinder 24d is 
rigidly coupled with the inner peripheral surface of the bellows housing 24. In 

20 other words, by virtue of the packing 24f, the outer peripheial surface of the fitting 
cylinder 24d becomes in a close contact with the inner peripheral surface of the 
bellows housing 24. 

The bellows 24c is made of a material having a good expansion and 
provided with a protruded pin 24e having a predetermined length on the end 

25 portion thereof. A substantially disk type of a second magnet 25 is coupled on the 
end portion where the pin 24e is protruded. The second magnet 25 is provided with 
a hole 25a being vertically passed on the very center thereof. The pin 24e is 
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adapted to be protrudedly passed through the hole 25a of the second magnet 25, 
and the second magnet 25 is also provided with a spring 24g on the lower portion 
thereof. 

The secondary valve 20 is bolt-coupled with two tap bolts 20d and 20e on 
5 the side wall thereof, for closing the opening for the formation of the horizontal 
passages 20a and 20b. Thus, the tap bolts 20d and 20e are coupled on the same 
positions as the horizontal passages 20a and 20b. On the top end portion of the 
bellows housing 24, there are provided an opening for the coupling of the bellows 
24c, the second magnet 25 and the spring 24g and at the same time, a tap bolt 20c 
10 for stopping the opening in a bolt-coupling manner. 

The secondary lever 21 is of a substantially cylindrical shape and as shown 
in Fig. 6a, formed integrally with substantially triangular interference protrusions 
23b and 23c on the inner peripheral surface thereof. The secondary lever 21 is 
coupled to the outside of an operating shaft 23a operating the secondary ball 23. 
15 On the top portion of the secondary lever 21, as shown in Fig. 4a, there is provided 
a rack 50a. The rack 50a fimctions to operate the display panel 50 up and down, 
and as shown in Fig. 4b, a pinion 50b is formed integrally with the bottom surface 
of the display panel 50, 

The printed circuit board 30 is disposed on the top portion of the bellows 
20 housing 24 of the secondary valve 20, with which a speaker 31, green and red 
lamps 33 and 33a and first and second reed switches 32 and 32a are assembled. 
The first reed switch 32 operates by means of the first magnet 15, and the second 
reed switch 32a operates by means of the second magnet 25. A batteiy 34, which 
supplies power to the printed circuit board 30, is disposed in a battery housing 34a 
25 on the one side of the case 40. 

The case 40 is of a substantial bucket, on the center of which the primary 
and secondary valves 10 and 20 are passed, on the left side of which the printed 
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circuit board 30 is disposed and on the right side of which the battery 34 is 
disposed. Also, on the front siirface thereof, there are provided substantially 
rectangular upper and lower windows 41 and 41a spaced up and down at a 
predetermined interval. On the upper end of the left side on the front surface 
5 thereof, there are provided a speaker grille 42 and on the lower end of the left side 
thereon, there are provided the lamps 33 and 33a. On the inner surfaces of the 
upper and lower windows 41 and 41a, there is provided a display panel guide 40a 
as shown in Fig. 4c. 

The display panel 50 is of a substantial plate shape and has the front surface 

10 which is divided into four sections horizontally, on the upper portion of which red 
is displayed and on the lower portion of which green is displayed and vice versa. 
The display panel 50 is formed as an integral body with the pinion 50b on the rear 
surface thereof, coupled with the display panel guide 40a of the case 40, and 
operates up and down in accordance with the operation of the rack 50a of the 

15 primary lever 21. 

Under the above construction, an operation of the gas safety valve 
according to the first embodiment of the present invention will be in detail 
discussed. 

First, each state as shown in Figs. 1 to 3 means that as the handle grip of the 
20 primary lever 11 is in a horizontal position, the flowing of gas stops by the primary 
ball 13 and the secondary ball 23. At this time, the green portion on the display 
panel 50 is displayed on each of the upper and lower windows 41 and 41a, 

Second, each state as shown in Figs. 7a and 7b means that as the primary 
lever 11 turns at the angle of 45 ®, the primary valve 13 is partly opened, thereby 
25 allowing the flowing of gas stops to the secondary valve 20. At this time, since the 
flowing of gas to the secondary ball 23 is stopped, the gas flows via the horizontal 
passage 20a to the bellows housing 24. Firstly, if the primary lever 1 1 turns at the 

8 
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angle of 45 ®, the primary sector gear 12 moves at the angle of 45 ° in the 
engagement relation with the primary lever 11. Thereby, the secondary sector gear 

22 of the secondary lever 21 engages with the primaiy sector gear 12. At this time, 
the interference protrusions 23b and 23c within the secondary lever 21 vary only 

5 their positions as shown in Fig. 6b, without any interference against the operating 
shaft 23a, thereby not operating the secondary ball 23. At this time, the first magnet 
15 operates the first reed switch 12, thereby lighting the green lamp 33, which 
infonns a user that checking commences. And, the green and red on the display 
panel 50 are displayed half and half on each of upper and lower windows 41 and 

10 41a, thereby displaying that the primary valve 10 is half opened. 

The gas flowing to the bellows housing 24 is used to expand the bellows 
24c, in case where there is a gas pressure difference between the upper and lower 
portions of the closing secondary valve 20, and as the bellows 24c has been 
expanded, the second magnet 25 compresses the spring 24g. At this time, the 

15 second reed switch 32a operates by virtue of the second magnet 25, with a 
consequence that the red lamp 33a is turned on and at the same time, an alarming 
sound is generated through the speaker 31. The red and green on the display panel 
50 are displayed in turn on each of the upper and lower windows 41 and 41a. 

Third, each state as shown in Figs. 8a and 8b means that as the primary 

20 lever 11 further turns at the angle of 90 the primary and secondary balls 13 and 

23 are completely opened, thereby normally flowing the gas. First, if the primary 
lever 1 1 further turns by the angle of 45 °, the secondary sector gear 22 is disposed 
on the position as shown in Fig. 6c by means of the primary sector gear 12, and at 
this time, the operating shaft 23a turns by the interference protrusions 23b and 23c, 

25 thereby allowing the secondary ball 23 to be opened. 

If the primary sector gear 12 completely operates by the operation of the 
primary lever 11, the jSrst magnet 15 is deviated from the influence of the first reed 
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switch 32 and thus, the green lamp 33 is turned off, thereby informing the user that 
the checking is completed. At this time, the red is displayed on each of the upper 
and lower windows 41 and 41a, which informs the user that the primary and 
secondary valves 10 and 20 are all opened. 
5 Now, the operation order by steps will be explained* 

In case of a normal use: 

A) If the primary lever 1 1 of the primary valve 10 turns at the angle of 45 
the following operations are carried out in the order of: a) the primary ball 13 is 

half opened; b) the first magnet 15 moves at the angle of 45 ^; c) the first reed 
10 switch 32 is turned on; d) the green lamp 33 is turned on; e) the secondary lever 21 
of the secondary valve 20 turns at the angle of 90 f) the secondary ball 23 is not 
changed in its position; g) the second magnet 25 is not moved; h) the second reed 
switch 32a is tumed off; i) the red lamp 33a is turned off; j) the speaker 31 is 
turned off; and k) the red and green on the display window 50 are displayed in turn. 
15 The lighting of the green lamp 33 means the safety checking result for the gas 
equipment, and therefore, if the primary lever 11 fiirther timis by 45 the gas use 
is possible. 

B) If the primary lever 11 of the primary valve 10 turns at the angle of 90 
^, the following operations are carried out in the order of: a) the primary ball 13 is 

20 completely opened; b) the first magnet 15 fiirther rotates by the angle of 45 **; c) 
the first reed switch 32 is tumed off; d) the green lamp 33 is tumed off; e) the 
secondary lever 21 of the secondary valve 20 turns at the angle of 180 *'; f) the 
secondary ball 23 is opened; g) the second magnet 25 is not moved; h) the second 
reed switch 32a is tumed off; i) the red lamp 33a is tumed off; j) the speaker 3 1 is 

25 tumed off; and k) the red on the display window 50 is displayed. Therefore, the gas 
use is possible. 

In case of an abnormal use: 
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If the primary lever 11 of the primary valve 10 tums at the angle of 45 ^, 
the following operations are carried out in the order of: a) the primary ball 13 is 
half opened; b) the first magnet 15 moves by the angle of 45 c) the first reed 
switch 32 is tinned on; d) the green lamp 33 is tumed on; e) the secondary lever 21 

5 of the secondary valve 20 tums at the angle of 90 °; f) the secondary ball 23 is not 
changed; g) the second magnet 25 moves in a direction of the spring 24g; h) the 
second reed switch 32a is tumed on; i) the red lamp 33a is turned on; j) the speaker 
3 1 is tumed on; and k) the red and green on the display window 50 are displayed in 
turn. The abnormal state for the gas equipment is sensed and thus, an alarming 

.0 sound is generated. In this way, the valve is closed and the cause of the abnormal 
state is checked. 

Next, an explanation of the configuration of a gas safety valve according to 
a second embodiment of the present invention will be hereinafter discussed with 
reference to the accompanying drawings. 
[5 Figs. 10 and Ua illustrate the gas safety valve according to the second 

embodiment of the present invention. The gas safety valve includes a checking 
valve 100 installed between an inlet 200 and an outlet 300 and a case 400 on the 
outside thereof. 

The inlet 200 into which the gas flows as shown in Fig. 14 is assembled on 
20 a joint 1020 for connecting with the checking valve 100 on the lower portion 
thereof And, the inlet 200 forms a vertical passage in the interior thereof, in which 
a primary ball 210 for allowing/stopping the flowing of gas to a secondary ball 220 
is installed. The primary ball 20 is provided with O-rings 210-1 and 210-2 installed 
in a horizontal state up and down. 
25 The primary ball 210 is bolt-assembled with a lever 212 disposed on the 

outer wall of the mlet 200 and operates in the same direction as the lever 212 as the 
lever 212 tums. The lever 212 is formed as an integral body with a main gear 211 

11 
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which is formed along the three quarters circumference of the lever 212 (on the left 
side and the lower end in the drawing) and has the surface portion divided equally 
into two sections, on which a red display 211a and a green display 211b are formed. 
On the bottom surface of the green display 211b, there is provided a substantially 
5 circular arc first magnet 105. The first magnet 105 extends partially to the bottom 
surface of the red display 211a and is disposed at the position slightly deviated 
fi-om the influence of a first reed switch 503. 

As shown in Fig. 14, the checking valve 100 is provided with a vertical 
passage 120, a normal pressure space 110 formed on the one side of the vertical 

10 passage 120, and first and second horizontal passages 123 and 124 between the 
vertical passage 120 and the normal pressure space 110. The first horizontal 
passage 123 is disposed on the secondary ball 220, and the second horizontal 
passage 124 is disposed on the lower end of the vertical passage 120. 

The vertical passage 120 is formed to have the same center as the gas 

15 flowing passage 201 of the inlet 200 and coupled with the joint 1020 at the top end 
portion thereof and with the outlet 300 at the bottom end portion thereof. In the 
normal pressure space 110, there is provided an expansion member 130 as shown 
in Fig. 13b, and on the vertical passage 120, there is provided the secondary ball 
220 which is adapted to flow the gas flowing through the primary ball 210 to a gas 

20 discharge passage 301 of the outlet 300 or the normal pressure space 110. 

The expansion member 130 is positioned within the normal pressure space 
110 and supported elastically by means of a spring 111a disposed on the lower 
portion of a tap bolt 111. In normal cases, a normal pressure is inputted on the 
upper portion of the expansion member 130 and a second reed switch 504 as 

25 shown in Fig. 12b is disposed on the lower portion of the expansion member 130, 
on the basis of the bellows 134. 

Further, the expansion member 130 is assembled sequentially with a lower 

12 
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cylinder 131, a spring 132, a disk 133, a bellows 134 and an upper cylinder 135, as 
shown in Fig. 13a. The lower cylinder 131 is provided with a plurality of holes 
131c formed radically on the bottom surface thereof, a spring holder 131b on the 
interior thereof and an operating hole 131a foimed vertically on the center thereof. 
5 The spring 132 is adapted to be fitted into the spring holder 131b of the lower 
cylinder 131 on the bottom end portion thereof. The disk 133 forms a hole 133a 
vertically passed through the center thereof The bellows 134 forms a magnet 
holder 134a protruded by a predetermined length on the front end thereof, into 
which a substantially cylindrical second magnet 502 is inserted and assembled. The 

10 bellows 134 is preferably made of a material having an excellent expansion 
capability. The upper cylinder 135 is assembled integrally with a plate body having 
a plurality of holes 135a radically formed on the inner peripheral surface thereof. 

As shown in Fig. 13c, therefore, the bellows 134 is fitted and assembled 
into the inner peripheral surface on the inlet side of the upper cylinder 131, the 

15 upper cylinder 35 is fitted and assembled into the inner peripheral surface of the 
upper portion of the bellows 134, and the spring 132 and the disk 133 are disposed 
between the lower cylinder 131 and the bellows 134. The magnet holder 134a of 
the bellows 134 holds the second magnet 502, while passing through the hole 133a 
of the disk 133 and at the same time being disposed up to the operating hole 131a 

20 of the lower cylinder 1 3 L 

The secondary ball 220 is disposed on the inlet of the first horizontal 
passage 123, while being perpendicular to the primary ball 210 and is bolt- 
assembled with a sub-gear 221 positioned on the outer wall of the checking valve 
100. On the other hand, the secondary ball 220 operates in the same direction as the 

25 sub-gear 221 as the sub-gear 221 turns and is gear-assembled with the main gear 
211. Also, the secondary ball 220 is provided with O-ring 220-1 in a vertical state 
left and right. 

13 
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The main gear 211 and the sub-gear 221 have a gear ratio of 2:1 and are 
assembled each to have the rotation angles of 90 ° and 180 (see Figs, 1 lb to lid). 
The sub-gear 221 is assembled with tap bolts 121 and 121a on the outer wall in the 
perpendicular direction thereto. 
5 The checking valve 100 is assembled with three tap bolts 111, 121 and 121a 

on the side wall thereof, for stopping the openings for forming the normal pressure 
space 110 and the horizontal passages 123 and 124. The normal pressure space 110 
is formed integrally with a switch holder 112 in which a second reed switch 504 
surroxmded with protecting covers 504a and 504b is assembled, on the lower end 

1 0 portion thereof. 

On a printed circuit board 500 disposed on the one side of the checking 
valve 100, the first reed switch 503 is installed horizontally. On the upper portion 
of the first reed switch 503, there is provided a green lamp 505 and on the lower 
portion thereof, there are provided a red lamp 506 and a speaker 507. The fibrst reed 

1 5 switch 503 operates by means of the first magnet 501 of the main gear 211, and the 
second reed switch 504 operates by means of the second magnet 502 of the 
expansion member 130, A battery 508, which supplies power to the printed circuit 
board 500, is disposed in a battery holder 403 on the one side of the case 400. 

The case 400 is of a substantial bucket and provided with the lever 212 on 

20 the upper portion of the center thereof and a display window 401 and a speaker 
grille 402 sequentially on the lower portion thereof On the one side of the display 
window 401, lamps 505 and 506 are disposed up and down. 

Fig. 19 illustrates the gas safety valve according to the second embodiment 
of the present invention, where an internal pressure tank 140 is installed. The valve 

25 stops the first horizontal passage 123 provided on the side wall of the secondary 
ball 220 and forms the internal pressure tank 140 within in the normal pressiire 
space 110, The internal pressure tank 140 forms an intemal pressure receiving part 

14 
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141 instead of the upper cylinder 135 of the expansion member 130 and is disposed 
elastically within the normal pressure space 11 0 by means of the spring 111a. 

Under the above construction, an operation of the gas safety valve 
according to the second embodiment of the present invention will be in detail 
5 discussed. 

First, the state as shown in Fig. 14 means that as the lever 212 is in a 
horizontal position, the flowing of gas stops by the primary ball 210, and the red 
display 211a on the display window 401 appears. At this time, if the lever 212 is 
pressed to open the primary ball 210, the first magnet 501 moves to the range of 
10 the influence of the first reed switch 503 and thereby, the first reed switch 503 is 
turned on. Accordingly, the power is inputted to turn the green lamp 505 on, 
thereby informing the user that checking commences. 

If there is a gas pressure difference between the gas pressure within the 
nomial pressure space 110 of the checking valve 100 and the gas pressure within 
15 the gas discharge passage 301, the bellows 134 of the expansion member 130 has 
been expanded and as a result, the second magnet 502 has turned the second reed 
switch 504 on. Therefore, the red lamp 506 is turned on and the speaker 507 
generates an alarming sound. 

Second, the state as shown in Fig. 16 means that as the lever 212 turns at 
20 the angle of 90 the primary and secondary balls 210 and 220 are completely 
opened, thereby normally flowing the gas. And, the sub-gear 221 turns at the angle 
of 180 by means of the main gear 211, thereby re-opening the secondary ball 220. 
At this time, the normal pressure space 110, which is in a normal pressure- 
- contained state, is tightly closed by means of the secondary ball 220. 
25 Now, the operation order by steps will be explained. 

In case of a normal use: 
A) If the lever 212 is pressed for turning in order to use gas, the following 

15 
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operations are carried out in the order of: a) the first magnet 501 moves within the 
range of the influence of the first reed switch 503; b) the first reed switch 503 is 
turned on and the power is inputted; c) the green lamp 505 is turned on; and d) the 
fact that the checking commences is informed and the valve turns to open, 
5 B) If the lever 212 turns at the angle of 90 ° in order to use gas, the 

following operations are carried out in the order of: a) the primary ball 220 is 
completely opened; b) the first reed switch 503 is tumed on; c) the green lamp 505 
is tumed on; d) the sub-gear 221 of the secondary ball 220 turns at the angle of 180 
°; e) the secondary ball 220 is opened; f) the second magnet 502 is not moved; g) 

10 the second reed switch 504 is turned off; h) the red lamp 506 is tumed off; i) the 
speaker 507 is tumed off; and j) the green on the display window 401 is displayed. 
Therefore, through the green lamp 505 and the display window 401, the fact that 
the gas valve is opened is recognized. As a result, the gas use is possible. 

In case of an abnormal use, that is, in case where gas is used even though 

1 5 the defect on the gas equipment and instrument occurs: 

If the lever 212 is pressed for turning, the following operations are carried 
out in the order of: a) the first magnet 501 moves within the range of influence of 
the first reed switch 503; b) the first reed switch 503 is tumed on and the power is 
inputted; c) the green lamp 505 is tumed on to thereby inform a user that checking 

20 is being carried out; d) at the same time, the red lamp 506 is tumed on; e) at the 
same time as the order c), an alarming sound is generated from the speaker 507. In 
case where the gas leaks due to the defect of the gas equipment and instrument, 
since the gas pressure on the gas discharge passage 301 is relatively lower than that 
within the normal pressure space 110, the bellows 134 has been already expanded 

25 and the second reed switch 504 has been tumed on by means of the second magnet 
502. Therefore, with the lighting of the red lamp 506 and the generation of the 
alarming sound fi-om the speaker 507, the fact that the gas is leaking due to the 

' 16 
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defect of the gas equipment and instrument is warned, such that the valve is closed 
and the cause of the gas leaking is checked, for the purpose of use the gas in a safe 
manner. 

In case where the gas equipment checking range is extended, that is, if the 
5 checking range is extended up to a desired part (see Fig. 24), the following 
operations are carried out in the order of: a) the lever 212 is opened in the state 
where a burner B is locked nomially; b) a valve M up to which the checking range 
is extended is closed; c) in case where a problem occurs on the gas equipment up to 
the part where the checking range is extended, since the gas pressure on the gas 

10 discharge passage 301 is relatively lower than that within the normal pressure 
space 110, the bellows 134 has been already expanded; and d) the second reed 
switch 504 is turned on and thus, the fact that the defect exists in the corresponding 
gas equipment is warned with the lighting of the red lamp 506 and the generation 
of the alarming sound from the speaker 507. 

15 Finally, an explanation of the configuration of a gas safety valve according 

to a third embodiment of the present invention will be hereinafter discussed with 
reference to the accompanying drawings. 

Fig. 20 illustrates the gas safety valve according to the third embodiment of 
the present invention. The gas safety valve 100 is constructed in such a manner that 

20 a normal gas pressure is inputted to a normal pressure space 110 provided on the 
one side of a ball 2200 by the rotation of the ball 2200. In this way, in order to 
primarily induce the gas to the normal pressure space 110 when the gas flows to 
the opening of the inlet, it is preferred that the inner diameter of the lower O-ring 
220-2 of the ball 2200 be smaller than that of the upper O-ring 220-1 thereof 

25 The checking valve 100 is provided with a vertical passage 120, the nomial 

pressure space 110 on the one side of the vertical passage 120 and first and second 
horizontal passages 123 and 124 between the vertical passage 120 and the normal 
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pressure space 11 0^ Also, the checking valve 100 is provided with an inlet having a 
fuse coke 201a on the upper portion thereof and an outlet 300 having a gas 
discharge passage 301 which is screw-coupled on the lower portion thereof- 

The first horizontal passage 123 is formed on the one side of the ball 2200, 
5 and the second horizontal passage 124 is formed on the lower end portion of the 
vertical passage 120. The vertical passage 120 has the same center as the gas 
incoming passage of the inlet, and the normal pressure space 110 is provided with 
an expansion member 130, The vertical passage 120 is provided with the ball 2200 
adapted to flow the gas flowing through the inlet to the gas discharge passage 301 

10 of the outlet 300 or the normal pressure space 110. 

The expansion member 130 is positioned within the normal pressure space 
110 and supported elastically by means of a spring 111a disposed on the lower 
portion of a tap bolt 111. Also, in normal cases, a normal pressure is inputted on 
the top portion of the expansion member 130 and a second reed switch is disposed 

15 on a switch holder 1 12 on the bottom portion of the expansion member 130. 

The ball 2200, which is positioned on the inlet of the first horizontal 
passage 123, is bolt-assembled to the lever disposed on the outer wall of the 
checking valve 100 and operates in the same direction as the lever as the lever 
turns. The ball 2200 is provided with the upper O-ring 220-1 having the larger 

20 inner diameter than the lower O-ring 220-1 and the lower O-ring 220-2 having the 
smaller inner diameter than the upper O-ring 220-1 . 

The checking valve 100 is assembled with three tap bolts 111, 121a and 
121b on the side wall thereof for stopping the openings for forming the normal 
pressure space 110 and the horizontal passages 123 and 124. 

25 Under the above construction, the state as shown in Fig. 20 means that as 

the lever is in a horizontal state, the flowing of gas stops by means of the ball 2200 
and the gas pressure difference between the normal gas pressure within the normal 
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pressure space 110 and the gas pressure flowing through the ball 2200 is always 
sensed. 

The state as shown in Fig, 21 means that as the lever turns at the angle of 
45 the ball 2200 turns at the angle of 45 ° and the gas flowing through the inlet is 
5 inputted to the normal pressure space 110 ia the order of the upper O-ring 220-1, 
the ball 2200 and the first horizontal passage 123. 

The state as shown in Fig, 22 means that^as the lever turns at the angle of 
90 the ball 2200 is completely opened and the gas flows normally. In this way, 
the normal pressure space 110 contains a normal gas pressm'e therein and is tightly 

10 closed by means of the ball 2200. 

The state as shown in Fig. 23 means that if an amount of gas exceeding an 
allowable gas amount flows due to a gas leaking accident during the use of gas, the 
fuse coke 201a operates to close the ball 2200, such that the gas supply stops and at 
the same time, the gas pressure difference between the gas pressure within the 

15 normal pressure space 110 and the gas pressure flowing from the ball 2200 is 
sensed. Thereby, the expansion member 130 is expanded to turn the second reed 
switch on, thereby informing the user of the fact that the gas leaks with the lighting 
of lamp and the alarming sound. 

In more detail, in normal cases the gas pressure difference between the gas 

20 pressure within the normal pressure space 110 and the gas pressxire flowing from 
the ball 2200 is always sensed, and in case of flowing a high pressure gas caused to 
an accident to the gas equipment, in the process of opening the lever the gas 
pressure difference between the high pressiure gas flowing to the normal pressure 
space 110 and the gas pressure flowing from the ball 2200 is sensed. So, the 

25 expansion member 130 is expanded, thereby alarming the gas leaking accident. 
And, if an amount of gas exceeding an allowable gas amount flows due to a gas 
leaking accident during the use of gas, the fuse coke 201a operates to close the ball 
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2200, such that the gas supply stops and at the same time, the gas pressure 
diflference between the gas pressure within the normal pressure space 110 and the 
gas pressure flowing from the ball 2200 is sensed, thereby informing the user of the 
fact of the gas leaking accident 
5 In case where the gas equipment checking range is extended (see Fig. 24), 

if necessary, the valve M corresponding to the checking range is closed in the state 
where the ball 2200 has been opened and therefore, the gas safety checking range 
is extended up to the closed valve M. 

While well recognizing the danger of gas accidents, an incomplete safety 

10 checking for the gas equipment is caused due to some problems that existing gas 
equipment checking methods are inconvenient to use, the rehability thereof is 
relatively lowered and the functions are exerted in a limited range, depending upon 
installation environments (underground piping, wall body installation, or the 
interior of gas instrument). However, as discussed in the foregoing, a gas safety 

15 valve according to the present invention is capable of aiitomatically carrying out a 
perfect safety checking for the whole gas equipment, previously alarming the 
accident caused by the input of a high pressure of gas, cutting off the flowing of 
gas by means of a fuse coke if an amount of gas exceeding the allowable amount 
thereof flows and at the same time informing a user of the fact with an alarming 

20 sound and lamp, thereby preventing the gas leaking accident which may be 
generated during use of gas. In addition, the checking range for the gas equipment 
and instrument may be extended to a desired part. 
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WHAT TS n. AIMED TS: 

1. A gas safety valve comprising a nonnal pressure space into which a 
reference normal pressure is contained, for comparing gas pressure varied within a 

5 closed gas pipe and the reference normal pressure to sense whether the gas pressure 
is varied with the compared result 

2. A gas safety valve as claimed in claim 1, wherein a nonnal pressure to 
the normal pressure space flows by engaging a main gear of a primary lever 
opening/closing a primary ball with a sub-gear of a secondary lever 

10 opening/closing a secondary ball and operating the secondary lever with a time 
difference, whereby upon gas flows at an inlet, it is primarily induced to the normal 
pressure space. 

3. A gas safety valve as claimed in claim 1, wherein a normal gas pressure 
is inputted to the normal pressure space in such a marmer that a horizontal passage 

15 is formed on the one side wall of a ball and communicates to the normal pressure 
space, in the process where the ball rotates when the valve is opened/closed, and 
the gas is primary induced to the normal pressure space when the gas flows in such 
a manner that an iimer diameter of a sealing at the lower portion of the ball is 
smaller than that at the upper portion of the ball. 

20 4. A gas safety valve as claimed in claim 1, wherein the normal pressure 

space is provided with an expansion member composed of: an upper cylinder 
having a large top portion, a smaller bottom portion and a bulkhead formed on the 
intermediate portion in the interior thereof, the bulkhead having a plurality of first 
holes thereon; a bellows beiag of an elastically cylindrical shape having a closed 

25 bottom surface, closely assembled with the lower peripheral surface of the upper 
cylinder on the imer peripheral surface on the inlet side thereof and having a 
magnet holder of a substantially cylindrical shape extended firom the top on the 
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closed bottom surface, into which a second magnet of a substantially cylindrical 
shape is inserted; a disk having a hole through which the magnet holder is passed 
on the center portion thereof and disposed on the lower portion of the bellows; a 
spring supporting the lower portion of the disk; and a lower cylinder of a 
5 substantially cylindrical shape having a plurality of second holes radically formed 
on the bottom surface thereof, an operating hole vertically formed on the center 
portion thereof for operating the magnet holder up and down and having a spring 
holder formed on the inner peripheral surface thereof, into which the lower end 
portion of the spring is fitted, whereby the magnet holder installed on the closed 
10 bottom surface of the bellows operates up and down by a minute pressure 
difference between the reference normal pressure and use pressure. 

5. A gas safety valve as claimed in claim 1, wherein the input of the normal 
pressure to the normal pressure space is carried out by installing an internal 
pressure tank to which the reference normal pressure is inputted. 

15 
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Untied Stabs O' PCT intemeUonal appncauon in the mannor prowtdad by it-.e fitsl paragraph of 35 U.S.C. 1 12, t acscnowladge Ih e duly lo dtsdose 
InformdUon which la malaria] to patentability as doCiOd in 37 CfR 1.56 which beeama avallablB botvveen the filing dal** of the prior appho^lion 
and iha nauonel or PCT in*ernaiionaHmn9 date of iWa appHeatlon. 



U.S. Parent Application or PCT Parent 
Number , 



Parent Filing Datd 

mwoorrrtY) 



Parent Patant Number 
{if BppUcsbiB) 



i 1 Addteonal U.S or PCT Intairationai epptlcation rmmbert am naiaa on a supptefDantai prtoriiy data shaat PTDjSe/PgB attathed h areto. 



ReqtfltefBd pr^ct|tior>er(e) name/regHfraHori numbBT listed bolow 



Number Bar Codo 



Rofl{»tratton 



Samson Helfgott 
Aaron B. Karas 
Thomas L. Bean 
Harris A. Wolin 
Sbahan Islam 

AdflKlonal raqrrtared praclldona fj|*) named on supplerr^^^tal Regtetafe'd r'roctll^on ar infofmaiion ahc9t_PTO/SBro2C Bttecly d_har eto 



■-447528 



Linda S. Chan 
Michael Markowitz 
Brian S. Mvcrs 

Emma Shleifer 



Registration 
Numbpy 



29 .734 



Direct all coirespond^ncd lo: □ Customer Nun^ber 

Of Bar Code Label 



Name 



City_ 
Country 



OR 59 Correspondenota address below 



Rosenman & Co1ui]lLP 



575 Madison Avenue 



New Y ork 
U.S.A 



Toiophene 



NY 



(212) 940-8800 



1" 



10022- 



2585 J) 



(212) 940-898^6 



I hereby dfiolara ihat all slall4lTt^^te made herein of my own knowlecde are true and thnt eO ataiemania made on fnrormauon and b oHaf are 
berwwed to be tnje; and further tnm these « t9iemania were mado wwith the knowledge that uinftil false stlilomenlB and the IPqe ao made era 
puni5hatda by fine or impriaonment. or both, under i& U£.C 1001 and thai such wilful fatoe statafp»nf3 may )eopard>ze tha vai Idlty of the 
appncallon or any patant Issued Ihereon 



Name of Solo or First Invonton 



D A pafition has been fii«d for this unsigned inx/entor 



Given Name (firsthand middle lif anvT^ 



-WonBae 



Inventor's 
SIgnalui* 



Residence: city 



Post Office Addmaa 



Pn&t Office Addreaa 



CRy 



OOoO Bcip^ Le^ 



PamVxt hlRfnft f^r aiirr^amp 



LEE 



Seoul 



Country 



Korea 



2-207 Geulcdong Apt. 



ar^ shlp 



March 



Korea 



428 Oksoo-dong, Siingdong-gu 



Seoul 



ZIP 



133-100 



Coiint/y 



Korea 



D Additional irtvenwre are being named on tha aupptemantarAdJltJonel lnvenior(3) 8heBt(s) PTO/3S/02A attached hereto. 



16. 2002 



